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(57) Abstract: 

PURPOSE: To efficiently execute input signal processing while 
sufficiently cons id ering the influence of high frequency noise 
generated from an operation processing part. 
CONSTITUTION: When the strength of a received radio wave is 
strong, a clock generation part 35 increases a clock frequency, 
and a power supply part 36 increases an output voltage. Since 
the influence of high frequency noise is hardly received when 
the signal strength is high, operation processing is executed at 
high processing speed. On the other hand, when the strength of 
the received radio wave is weak, the level of high frequency 
noise is suppressed sufficiently low by reducing the clock 
frequency and decreasing the output voltage of the power source 
as well. Since the processing speed of an operation processing 
part 30 is lowered at such a time, the deceleration of 
processing speed is compensated by temporarily storing an input 
signal in a storage part. 



K J* a 



I f 

«^ "hi 



■J* 



-1 







35 





















.A 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
reject ion] 

[Kind of final disposal of application other 
than the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
reject ion] 

[Date of requesting appeal against examiner's 
decision of rejection] 



http://www 1 .ipdLjpo.go.jp/PAl/result/detail/main/v^AAAa243 1 5DA4061 32837P1 .htm 



9/19/02 



Searching PAJ ■ Page 2 of 2 

[Date of extinction of right] 

Copyright (C) ; 1998,2000 Japan Patent Office 



http://wwwl.ipdl.jpo.go.jp/PAl/result/detail/maiii/wAAAa24315DA406132837Pl.htm 



9/19/02 



Page 1 of 1 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation* 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is signal reception equipment which is equipped with the following and characterized by the aforementioned 
power supply section choosing low output voltage when output voltage high when judged with the intensity of the 
aforementioned received electric wave being strong by the aforementioned judgment section is chosen and it is judged 
with the intensity of the aforementioned received electric wave being weak. The judgment section which detects the 
intensity of a received electric wave and judges the level. The data-processing section which processes the data obtained 
from the aforementioned received electric wave. The power supply section which chooses either among two or more sorts 
of output voltage to this data-processing section, and supplies the power for a drive. The storage section which 
accumulates it temporarily before the aforementioned data-processing section processes the signal acquired from the 
aforementioned received electric wave. 

[Claim 2] It is signal reception equipment which is equipped with the following and characterized by the aforementioned 
clock generation section choosing a low clock frequency when a clock frequency high when judged with the intensity of 
the aforementioned received electric wave being strong by the aforementioned judgment section is chosen and it is judged 
with the intensity of the aforementioned received electric wave being weak. The judgment section which detects the 
intensity of a received electric wave and judges the level. The data-processing section which processes the data obtained 
from the aforementioned received electric wave. The clock generation section which chooses any they are among the 
clocks for operation of two or more sorts of frequency, and is supplied to this data-processing section. The storage section 
which accumulates it temporarily before the aforementioned data-processing section processes the signal acquired from 
the aforementioned received electric wave. 

[Claim 3] When it has the following and the aforementioned power supply section is judged as the intensity of the 
aforementioned received electric wave being strong by the aforementioned judgment section When high output voltage is 
chosen and it is judged with the intensity of the aforementioned received electric wave being weak It is signal reception 
equipment characterized by choosing a low clock frequency when a clock frequency high when judged with the 
aforementioned clock generation section having the strong intensity of the aforementioned received electric wave is 
chosen and it is judged with the intensity of the aforementioned received electric wave being weak, while choosing low 
output voltage. The judgment section which detects the intensity of a received electric wave and judges the level. The 
data-processing section which processes the data obtained from the aforementioned received electric wave. The power 
supply section which chooses either among two or more sorts of output voltage to this data-processing section, and 
supplies the power for a drive. The clock generation section which chooses any they are among the clocks for operation of 
two or more sorts of frequency, and is supplied to the aforementioned data-processing section, and the storage section 
which accumulates it temporarily before the aforementioned data-processing section processes the signal acquired from 
the aforementioned received electric wave. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the signal reception equipment for performing a call, an alarm, etc. using 

radio. 

[0002] 

[Description of the Prior Art] Although the method for transfer of the call to what is present in the distant place 
conventionally, or information is based on the cable using the communication line, it has some which are depended on the 
radio using others and the electric wave. An easy receiver is carried and what performs a call, transfer of an easy message, 
etc. by the electric wave is adopted widely. Moreover, equipment which performs communication of information by 
signal processing of a digital method is also used. 

[0003] The block diagram of such conventional signal reception equipment is shown in drawing 2 . The equipment of 
drawing receives the electric wave 1 which carried information, such as a call and an alarm, with an antenna 2, and 
performs fixed processing. The RF amplifying circuit 3, the local oscillation circuit 4, a frequency changing circuit 5, a 
detector circuit 6, the PLL circuit 7, the frame synchronization circuit 8, and serial parallel conversion circuit 9 grade are 
prepared in this equipment, and it has become it with the composition which takes out fixed data from a received electric 
wave. Moreover, in order to process this data, the data-processing section 10 is formed, and this data-processing section 
10 is driven by the power supply section 1 1 and the clock generation section 12, The processing result of the data- 
processing section 10 has composition outputted to a buzzer 13 or LCD 14. 

[0004] The electric wave received by this equipment puts the digital data of a fixed frame form on a medium wave, and is 
sent to it. The RF amplifying circuit 3 amphfies the feeble electric wave received with the antenna 2, and outputs it to a 
frequency changing circuit 5. The local oscillation circuit 4 outputs a signal with a local oscillation frequency of 455kHz 
as opposed to a frequency changing circuit 5, and a frequency changing circuit 5 changes an input signal into an 
intermediate frequency by this. This is operation of the medium wave receiver of a superheterodyne method known well. 
The output of a frequency changing circuit 5 is inputted into a detector circuit 6, and it restores to it. 
[0005] In this way, although a serial fixed digital pulse signal is obtained from a detector circuit 6, this signal is inputted 
into the PLL circuit 7 in order to operate orthopedically the wave which produced distortion during propagation. A PLL 
circuit operates an input signal orthopedically to the digital signal of fixed level with a fixed period by the so-called phase 
locked loop. The output of this PLL circuit 7 inputs into the frame synchronization circuit 8. By this frame 
synchronization circuit 8, a synchronization pulse is extracted out of the frame of an input signal, and the timing of signal 
processing in a frame is obtained. The serial parallel conversion circuit 9 accepts the output of this frame synchronization 
circuit 8, changes it into a parallel data by fixed bit width of face, and is sent into the data-processing section 10. 
[0006] Data extraction processing explanatory drawing from a received electric wave is shown in drawing 3 . Operation 
of a portion which changes an input signal into a parallel data from the above-mentioned PLL circuit 7 by the serial 
parallel conversion circuit 9 through the frame synchronization circuit 8 was shown in this drawing. That is, the output 
signal 17 of the PLL circuit 7 serves as frame form of fixed length, and the synchronizing signal 17-1 is contained in the 
head portion. The frame synchronization circuit 8 extracts a synchronization pulse 21-1 from this synchronizing signal 
17-1, and decides the read timing of an input signal 17. This synchronous decision signal 21 is outputted towards the data- 
processing section 10. the serial signal which inputs the serial parallel conversion circuit 9 in this way - for example, 4 
bits -- or it starts 8 bits at a time, changes into a parallel data 22, and sends into the data-processing section 10 
[0007] The data-processing section 10 decodes and analyzes the data obtained in this way, for example, the contents are 
displayed on LCD (Uquid crystal display) 14, or it soimds a buzzer 13 if needed. In addition, the power supply section 1 1 
is equipped with the cell 11-1, and is a circuit which supplies the power for a drive to the data-processing section 10 by 
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turning on a switch 11-2. Moreover, the clock generation section 12 is equipped with the clock generator 12-1, and is a 
circuit which supplies the clock for operation operation of the data-processing section 10. 

[0008] 

[Problem(s) to be Solved by the Invention] By the way, with the above conventional signal reception equipments, there 
was a problem of blocking the electric wave 1 which it is received by the antenna 2 and the RF noise 16 generated from 
the data-processing section 10 originally tends to receive. Then, by making low conventionally the clock frequency which 
the clock generation section 12 generates to about dozens of kHz, a harmonic content is decreased and suppression of 
disturbance is aimed at. Moreover, the output voltage of a power supply section 1 1 is set as less than [ 3V ], also reduces 
the signal level of a clock, and it is made to decrease the energy of a RF noise. 

[0009] When it is going to make [ many ] amount of information at fast transmission speed when aiming at such solution 
for example, the processing in the data-processing section 10 stops however, meeting the deadline. That is, informational 
processing in which it inputted if frequency of the clock in the clock generation section 12 was made high and signal- 
processing speed was not raised does not meet the deadline. Therefore, when the intensity of a received electric wave was 
sufficiently strong, influence of a RF noise could not be disregarded but there was [ except ] a problem that amount of 
information could not be increased. 

[0010] this invention was made paying attention to the above point, and aims at offering the signal reception equipment 
which performs input signal processing efficiently fully in consideration of the influence of the RF noise which the data- 
processing section generates. 
[0011] 

[Means for Solving the Problem] The judgment section which the 1st invention of this invention detects the intensity of a 
received electric wave, and judges the level. The data-processing section which processes the data obtained from the 
aforementioned received electric wave, and the power supply section which chooses either among two or more sorts of 
output voltage to this data-processing section, and supplies the power for a drive, It has the storage section which 
accumulates it temporarily before the aforementioned data-processing section processes the signal acquired from the 
aforementioned received electric wave, the aforementioned power supply section When output voltage high when judged 
with the intensity of the aforementioned received electric wave being strong by the aforementioned judgment section is 
chosen and it is judged with the intensity of the aforementioned received electric wave being weak, it is related with the 
signal reception equipment characterized by choosing low output voltage. 

[0012] The judgment section which the 2nd invention detects the intensity of a received electric wave, and judges the 
level, The data-processing section which processes the data obtained from the aforementioned received electric wave, and 
the clock generation section which chooses any they are among the clocks for operation of two or more sorts of 
frequency, and is supplied to this data-processing section. It has the storage section which accumulates it temporarily 
before the aforementioned data-processing section processes the signal acquired from the aforementioned received 
electric wave, the aforementioned clock generation section When a clock frequency high when judged with the intensity 
of the aforementioned received electric wave being strong by the aforementioned judgment section is chosen and it is 
judged with the intensity of the aforementioned received electric wave being weak, it is related with the signal reception 
equipment characterized by choosing a low clock frequency. 

[0013] The judgment section which the 3rd invention detects the intensity of a received electric wave, and judges the 
level. The data-processing section which processes the data obtained from the aforementioned received electric wave, and 
the power supply section which chooses either among two or more sorts of output voltage to this data-processing section, 
and supplies the power for a drive. The clock generation section which chooses any they are among the clocks for 
operation of two or more sorts of frequency, and is supplied to the aforementioned data-processing section, It has the 
storage section which accumulates it temporarily before the aforementioned data-processing section processes the signal 
acquired from the aforementioned received electric wave, the aforementioned power supply section When judged with the 
intensity of the aforementioned received electric wave being strong by the aforementioned judgment section When high 
output voltage is chosen and it is judged with the intensity of the aforementioned received electric wave being weak 
While choosing low output voltage, when a clock frequency high when judged with the aforementioned clock generation 
section having the strong intensity of the aforementioned received electric wave is chosen and it is judged with the 
intensity of the aforementioned received electric wave being weak, it is related with the signal reception equipment 
characterized by choosing a low clock frequency. 
[0014] 

[Function] With this equipment, when the intensity of a received electric wave is strong, the clock generation section 
makes a clock frequency high, and a power supply section raises output voltage. Since it is hard to be influenced of a RF 
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noise when signal strength is strong, data processing is performed with high processing speed by this. Conversely, when 
the intensity of a received electric wave is weak, a clock frequency is reduced, and output voltage of a power supply is 
also made low and stops the level of a RF noise. When an input signal is fast transmission mode, this is once accumulated 
in the storage section and the processing speed fall of the data-processing section is compensated. 
[0015] 

[Example] Hereafter, this invention is explained in detail using the example of drawing. Drawing 1 is the block diagram 
showing the signal reception equipment example of this invention. The equipment of drawing is equipped with an antenna 
2, the RF amplifying circuit 3, the local oscillation circuit 4, a frequency changing circuit 5, the detector circuit 6, the PLL 
circuit 7, the frame synchronization circuit 8, and the serial parallel conversion circuit 9 like the conventional equipment 
explained using drawin g 2 . Moreover, in order to process the data obtained by these circuits, the data-processing section 
30 is formed, and the processing result has composition outputted to a buzzer 13 or LCD14. There are not equipment of 
the former [ composition / so far ] and a changing place. Here, since the data 22 which the serial parallel conversion 
circuit 9 outputs are stored in the equipment of this invention temporarily, FIFO (FIFO memory)3 1 is formed. In this 
invention, this FIF031 is called storage section. Moreover, in order to manage the data stored in this FIF031, the updown 
counter 32 is formed. 

[001 6] On the other hand, it is outputted towards a frequency changing circuit 5, and also the output of the RF amplifying 
circuit 3 is constituted so that it may input into the judgment section 33 for detecting the intensity of a received electric 
wave and judging the level. Moreover, the judgment result 41 which this judgment section 33 outputs is constituted so 
that it may input into the clock generation section 35 and a power supply section 36. The clock generator 35-1 and the 
frequency-selective circuit 35-2 are established in the clock generation section 35. The frequency-selective circuit 35-2 
switches the frequency of the clock supplied to the data-processing section 30 to two stages, for example in this example, 
and has composition which can choose and output either of the clocks of high frequency and low frequency. The circuit 
for selection of this frequency is constituted by the switch which chooses the output of the frequency divider prepared in 
the frequency changing circuit 35-2. Thereby, this clock generation section 35 has composition which can choose and 
output a clock with a low frequency of the dozens of same kHz [ as usual ], or the double precision or several times as 
many clock as this. 

[0017] On the other hand, the cell 36-1 and the operating voltage selection circuitry 36-2 are formed in the power supply 
section 36, This operating voltage selection circuitry 36-2 switches the output of a cell 36-1 with a switch, for example, is 
considered as the composition which can choose and output either among two kinds of output voltage, 3V and 4.5V. In 
addition, although the frame synchronization decision signal 21 is outputted conventionally like equipment from the 
frame synchronization circuit 8, this signal is inputted also into the judgment section 33, and the judgment section 33 is 
considered as the composition which outputs the judgment result 41 to the timing which this frame synchronization 
decision signal 21 inputs. The judgment section 33 specifically consists of a comparator circuit [ signal / which the RF 
amplifying circuit 3 outputs / a fixed reference value ], a gate circuit which outputs the comparison result to the clock 
generation section 35 or a power supply section 36 by control of the frame synchronization decision signal 21. 
[001 8] FIF03 1 is accepted to the timing into which the light signal 43-1 inputs the data outputted from the serial parallel 
conversion circuit 9, and consists of memory accumulated in order. In this way, the accumulated data are read towards the 
data-processing section 30 by the lead signal 45 outputted from the data-processing section 30. The storage capacity of 
this FIF03 1 is set as the suitable amount which can accumulate the superfluous part, v^hen the amount of information of 
an input signal exceeds the amount of information processing per unit time of the data-processing section 30. An updown 
counter 32 is a counter constituted by the input of the down signal 46 so that the counter value might be made downed 
every [ 1 ], whenever it accepts the count-up signal 43-2 outputted from the serial parallel conversion circuit 9, it raises 
the counter value every [ 1 ] whenever one data is stored in FIF031, and the data-processing section 30 reads one data 
from FIF031. The counter value 44 which an updov^n counter 32 outputs is outputted towards the data-processing section 
30, and the data-processing section 30 has the composition that the amount of the remaining data stored in FIF031 with 
this counter value 44 can be recognized. 

[0019] In addition, in order for each to return operation of the frequency-selective circuit 35-2 or the operating voltage 
selection circuitry 36-2 to initial value, it is constituted by the clock generation section 35 and the power supply section 
36 so that the clear signal 42 may input. The data-processing section 30 tums and outputs this clear signal 42 to the clock 
generation section 35 or a power supply section 36 to predetermined timing, and it is constituted so that an initial state 

may be set up. 

[0020] Hereafter, operation of the equipment of this invention is explained. First, connection of the switch which a power 
supply section 36 does not illustrate supplies power to a circuit by the output voltage of the initial state set up beforehand. 
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This voltage shall be set, for example as the level of the lower one. Moreover, the clock generation section 35 generates a 
clock in the clock frequency of the lov^er one as an initial state, and supplies it to the data-processing section 30. Here, if 
an antenna 2 receives an electric wave 1, the RF amplifying circuit 3 will ampUfy the electric wave. The output is inputted 
into a frequency changing circuit 5 and the judgment section 33. A frequency changing circuit 5 generates an intermediate 
frequency by the output of the local oscillation circuit 4, and a detector circuit 6 restores to the signal. The PLL circuit 7 
operates the wave of an input signal orthopedically, and synchronous processing is performed in the frame 
synchronization circuit 8, These are the same operation as the conventional equipment already explained using drawing 

[002 1 ] Here, as it explained previously that the frame synchronization decision signal 21 was outputted from the frame 
synchronization circuit 8, the judgment section 33 outputs the judgment result 41 which judged the level of the signal 
which the RF amplifying circuit 3 outputs to the timing to the clock generation section 35 and a power supply section 36. 
The frequency-selective circuit 35-2 of the clock generation section 35 and the operating voltage selection circuitry 36-2 
of a power supply section 36 choose the frequency and output voltage of a clock according to this judgment result 41, 
respectively. Low, the clock frequency for the signal processing is maintained by the voltage which follows, for example, 
drives the data-processing section 30 when the level of a received electric wave is low as it is low. On the other hand, 
when the intensity of a received electric wave is strong, the output voltage of a power supply section 36 rises, the clock 
frequency which the clock generation section 35 generates is set up highly, and the data-processing section 30 operates by 
fast mode. 

[0022] The timing diagram of operation in the fast mode of the equipment of this invention is shown in drawing 4 . As 
were shown in (a) of drawing, and received data were received at time tl and it was shown in (b), the frame 
synchronization decision signal should be outputted to time t2 from the frame synchronization circuit 8. In this case, the 
clock generation section 35 and a power supply section 36 choose a clock frequency and operating voltage, as shown in 
(c) of dra_vving_4 , and (d). In this example, a clock frequency is chosen at high speed and operating voltage is chosen as 
the high voltage. 

[0023] In this state, the serial parallel conversion circuit 9 writes in the data which carried out parallel conversion towards 
F1F031 (this drawing (e)). The frame synchronization decision signal 21 has inputted into the data-processing section 30 
from the frame synchronization circuit 8 (this drawing (f)), and the data-processing section 30 starts read-out of data from 
FIF03 1 to the timing in it. Although the frame of received data is received during time tl - time t4 as shown in dr awin g 4 
(a), the data-processing section 30 processes data in fast mode from time t2, and at time t5, based on the processing result, 
a buzzer 13 is driven or it displays a processing result on LCD14 (this drawing (h)). After processing is completed, the 
data-processing section 30 outputs the clear signal 42 to time t6, and directs the clock frequency of the clock generation 
section 35 and a power supply section 36, and the change of operating voltage (this drawing (g)). 

[0024] Thus, when judging the intensity of a received electric wave, setting initial value as a low clock frequency by low 
output voltage makes low enough the RF noise which the data-processing section 30 generates, and it is for not 
performing the mistaken judgment. For example, a microcomputer (8 bits or 4 bits) is usually used for the above- 
mentioned data-processing section 30. Although the range of the clock of operation was IMHz - about 5MHz, in order to 
stop a RF noise sufficiently low, it had selected the clock frequency to dozens of kHz in this kind of signal reception 
equipment. In addition, supply voltage was set as about 1.5V-3V in this case. 

[0025] In such the state, data transfer speed is restricted to about 512bps at the maximum. However, if a clock frequency 
is not selected to about several MHz when a data transfer rate is about 4800bps, for example, processing does not meet 
the deadline. Moreover, processing for this kind of data coding data so that highness and lows may be scattered equally in 
order that PLL may not operate, if the state of scramble processing, i.e., the highness of a data bit, or a low continues is 
performed. Therefore, since error correction processing etc. is performed after decode of such data and actual data 
processing is performed after that, there are many throughputs, and the response itself will become remarkably late when 
a clock of operation is late. Therefore, such a problem is solvable by enabling operation by the above fast modes. 
[0026] On the other hand, when the intensity of a received electric wave is weak, the equipment of this invention operates - 
as follows. The timing diagram of operation in the slow mode of the equipment of this invention is shown in drawin g 5 . 
As shown in drawing 5 (a), reception of data shall be performed during time tl - time t3, and a frame synchronization 
decision signal shall be outputted to time t2 (this drawing (b)). In this case, if the intensity of a received electric wave is 
weak, according to the judgment result 41 of the judgment section 33, the clock generation section 35 chooses the clock 
of low frequency, and a power supply section 36 will choose low voltage, and it will supply it to the data-processing 
section 30 (this drawing (c), (d)). The RF noise which the data-processing section 30 generates is set as sufficiently low 
level by this, and has the disturbance to a received electric wave suppressed. 
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[0027] On the other hand, as for the data-processing section 30, the processing speed falls by the fall of a clock frequency. 
Therefore, if the data outputted from the serial parallel conversion circuit 9 are received as it is, the case where processing 
does not meet the deadline is generated. Then, the data inputted into FIF031 from the serial parallel conversion circuit 9 
are once accumulated, and the data-processing section 30 calls and processes the data from FIF031 according to the set- 
up processing speed. It comes to indicate the relation to be drawin g 5 (e) to (f). That is, although the received data will be 
stored in FIF031 by time t3, the data-processing section 30 reads data to before time t4 after that, and performs data 
processing. An updown counter 32 counts the amount of the data stored in FIF031 in the meantime (this drawing (g)), 
and the data-processing section 30 manages the amount of the power data to read. Consequently, the processing result of 
the data-processing section 30 is outputted to a buzzer 13 or LCD14 at time t5 (this drawing (i)). 
[0028] Although operation processing speed falls and the speed of response of equipment becomes slow by switching a 
clock frequency low so that dr awin g 4 and d raw i ng 5 may be compared and understood, since received data are 
temporarily memorized by FIF031, the data-processing section 30 operates certainly and outputs a required processing 
result. Therefore, in the place where electric field are weak, the obstacle of producing the receiving error of a signal by the 
noise, or processing stopping meeting the deadline and malfimctioning since the transfer rate of a signal is early can also 
be prevented. 

[0029] this invention is not limited to the above example. In the above-mentioned example, it is with the case where the 
level of a received electric wave is high, and the case of being low, and it switched so that the frequency of a clock and 
the output voltage of a power supply section 36 which the clock generation section 35 outputs might be simultaneously 
made high or it might be made low. However, supply voltage which a power supply section 36 outputs, for example is 
fixed, and even if it changes only the frequency of the clock which the clock generation section 35 outputs, it does not 
interfere. The change number of stages may be made to be switched freely not two stages but more than a three-stage. 
Therefore, the output voltage of the clock frequency which the clock generation section 35 outputs, or a power supply 
section 36 may be switched to how many step story it is separately independently, respectively, and you may constitute in 
the range which is not large so that the data-processing section 30 may be driven in the optimal state. Moreover, with the 
property of the signal sent by the electric wave, the composition of a receiving circuit can be changed freely, and cannot 
interfere, and the control methods, such as the storage section, and the clock generation section, a power supply section, 
can be freely changed by the circuitry. Moreover, the processing result of the data-processing section can apply this 
invention also about what controls operation of a certain equipment directly based on its result besides in the case of 
displaying on a buzzer, LCD, etc. 
[0030] 

[Effect of the Invention] The signal reception equipment of this invention explained above detects the intensity of a 
received electric wave, and judges the level by the judgment section, when the intensity of a received electric wave is 
strong The output voltage of a power supply section is chosen highly, and the clock frequency of the clock generation 
section is chosen highly, when the intensity of a received electric wave is weak Since the clock frequency which the 
output voltage of a power supply section is low selected, and the clock generation section outputs is chosen low, the RF 
noise which the data-processing section always generates can be held down to the level which does not influence 
reception operation, and positive signal processing can be performed. Therefore, when the intensity of a received electric 
wave is high, signal processing can be performed at high speed and a lot of information can be processed promptly. 
Moreover, when the intensity of a received electric wave is weak, a RF noise is stopped low automatically, and it 
becomes certain operating it in order to compensate the fall of processing speed by accumulating data in the storage 
section temporarily. 

[0031] Furthermore, in the usual state, in order to make a clock frequency and operating voltage low, when power 
consumption is mitigated and it drives using a cell etc., the uptime can be lengthened. Moreover, although it sees from the 
operation top of the data-processing section, or the RF noise mitigation effect and a limitation is in the adjustable range 
when only a clock frequency is adjusted, there is an effect which can choose a mode of operation in the large range by 
changing a clock frequency and supply voltage simultaneously. Moreover, also by easy control to which only operating 
voltage is changed, a RF noise is adjusted in the fixed range and reception operation in the optimal state can be secured. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD ^ 

[Industrial Application] this invention relates to the signal reception equipment for performing a call, an alarm, etc. using 

radio. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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PRIOR ART 



[Description of the Prior Art] Although the method for transfer of the call to what is present in the distant place 
conventionally, or information is based on the cable using the communication line, it has some which are depended on the 
radio using others and the electric wave. An easy receiver is carried and what performs a call, transfer of an easy message, 
etc. by the electric wave is adopted widely. Moreover, equipment which performs commimication of information by 
signal processing of a digital method is also used. 

[0003] The block diagram of such conventional signal reception equipment is shown in drawing 2 . The equipment of 
drawing receives the electric v^ave 1 which carried information, such as a call and an alarm, with an antenna 2, and 
performs fixed processing. The RF amphfying circuit 3, the local oscillation circuit 4, a frequency changing circuit 5, a 
detector circuit 6, the PLL circuit 7, the frame synchronization circuit 8, and serial parallel conversion circuit 9 grade are 
prepared in this equipment, and it has become it with the composition which takes out fixed data from a received electric 
wave. Moreover, in order to process this data, the data-processing section 10 is formed, and this data-processing section 
1 0 is driven by the power supply section 1 1 and the clock generation section 12. The processing result of the data- 
processing section 10 has composition outputted to a buzzer 13 or LCD 14. 

[0004] The electric wave received by this equipment puts the digital data of a fixed frame form on a medium wave, and is 
sent to it. The RF amplifying circuit 3 ampUfies the feeble electric wave received with the antenna 2, and outputs it to a 
frequency changing circuit 5. The local oscillation circuit 4 outputs a signal with a local oscillation frequency of 455kHz 
as opposed to a frequency changing circuit 5, and a frequency changing circuit 5 changes an input signal into an 
intermediate frequency by this. This is operation of the medium wave receiver of a superheterodyne method known well. 
The output of a frequency changing circuit 5 is inputted into a detector circuit 6, and it restores to it. 
[0005] In this way, although a serial fixed digital pulse signal is obtained from a detector circuit 6, this signal is inputted 
into the PLL circuit 7 in order to operate orthopedically the wave which produced distortion during propagation. A PLL 
circuit operates an input signal orthopedically to the digital signal of fixed level with a fixed period by the so-called phase 
locked loop. The output of this PLL circuit 7 inputs into the frame synchronization circuit 8. By this frame 
synchronization circuit 8, a synchronization pulse is extracted out of the frame of an input signal, and the timing of signal 
processing in a frame is obtained. The serial parallel conversion circuit 9 accepts the output of this frame synchronization 
circuit 8, changes it into a parallel data by fixed bit width of face, and is sent into the data-processing section 10. 
[0006] Data extraction processing explanatory drawing from a received electric wave is shown in drawing 3 . Operation 
of a portion which changes an input signal into a parallel data from the above-mentioned PLL circuit 7 by the serial 
parallel conversion circuit 9 through the frame synchronization circuit 8 was shown in this drawing. That is, the output 
signal 17 of the PLL circuit 7 serves as frame form of fixed length, and the synchronizing signal 17-1 is contained in the 
head portion. The frame synchronization circuit 8 extracts a synchronization pulse 21-1 from this synchronizing signal 
17-1, and decides the read timing of an input signal 17. This synchronous decision signal 21 is outputted towards the data- 
processing section 10. the serial signal which inputs the serial parallel conversion circuit 9 in this way - for example, 4 
bits - or it starts 8 bits at a time, changes into a parallel data 22, and sends into the data-processing section 10 
[0007] The data-processing section 10 decodes and analyzes the data obtained in this way, for example, the contents are 
displayed on LCD (liquid crystal display) 14, or it sounds a buzzer 13 if needed. In addition, the power supply section 1 1 
is equipped with the cell 11-1, and is a circuit which supplies the power for a drive to the data-processing section 10 by 
turning on a switch 11-2. Moreover, the clock generation section 12 is equipped with the clock generator 12-1, and is a 
circuit which supplies the clock for operation operation of the data-processing section 10. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] The signal reception equipment of this invention explained above detects the intensity of a 
received electric wave, judges the level by the judgment section, and when the intensity of a received electric wave is 
strong, it is. It can hold down to the level which does not influence reception operation in the RF noise which the data- 
processing section always generates since the clock frequency which the output voltage of a power supply section is 
highly chosen, and the clock frequency of the clock generation section is highly chosen, the output voltage of a power 
supply section is low selected when the intensity of a received electric wave is weak, and the clock generation section 
outputs is chosen low, and positive signal processing can be performed. Therefore, when the intensity of a received 
electric wave is high, signal processing can be performed at high speed and a lot of information can be processed 
promptly. Moreover, when the intensity of a received electric wave is weak, a RF noise is stopped low automatically, and 
it becomes certain operating it in order to compensate the fall of processing speed by accumulating data in the storage 
section temporarily. 

[0031] Furthermore, in the usual state, in order to make a clock frequency and operating voltage low, when power 
consumption is mitigated and it drives using a cell etc., the uptime can be lengthened. Moreover, although it sees from the 
operation top of the data-processing section, or the RF noise mitigation effect and a limitation is in the adjustable range 
when only a clock frequency is adjusted, there is an effect which can choose a mode of operation in the large range by 
changing a clock frequency and supply voltage simultaneously. Moreover, also by easy control to which only operating 
voltage is changed, a RF noise is adjusted in the fixed range and reception operation in the optimal state can be secured. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] By the way, with the above conventional signal reception equipments, there 
was a problem of blocking the electric wave 1 which it is received by the antenna 2 and the RF noise 16 generated from 
the data-processing section 10 originally tends to receive. Then, by making low conventionally the clock frequency which 
the clock generation section 12 generates to about dozens of kHz, a harmonic content is decreased and suppression of 
disturbance is aimed at. Moreover, the output voltage of a power supply section 1 1 is set as less than [ 3V ], also reduces 
the signal level of a clock, and it is made to decrease the energy of a RF noise. 

[0009] When it is going to make [ many ] amount of information at fast transmission speed when aiming at such solution 
for example, the processing in the data-processing section 10 stops however, meeting the deadline. That is, informational 
processing in which it inputted if frequency of the clock in the clock generation section 12 was made high and signal- 
processing speed was not raised does not meet the deadline. Therefore, when the intensity of a received electric wave was 
sufficiently strong, influence of a RF noise could not be disregarded but there was [ except ] a problem that amount of 
information could not be increased. 

[0010] this invention was made paying attention to the above point, and aims at offering the signal reception equipment 
which performs input signal processing efficiently fully in consideration of the influence of the RF noise which the data- 
processing section generates. 
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MEANS 

[Means for Solving the Problem] The judgment section which the 1st invention of this invention detects the intensity of a 
received electric wave, and judges the level, The data-processing section which processes the data obtained from the 
aforementioned received electric wave, and the power supply section which chooses either among two or more sorts of 
output voltage to this data-processing section, and suppUes the power for a drive, It has the storage section which 
accumulates it temporarily before the aforementioned data-processing section processes the signal acquired from the 
aforementioned received electric wave, the aforementioned power supply section When output voUage high when judged 
with the intensity of the aforementioned received electric wave being strong by the aforementioned judgment section is 
chosen and it is judged with the intensity of the aforementioned received electric wave being weak, it is related with the 
signal reception equipment characterized by choosing low output voltage. 

[0012] The judgment section which the 2nd invention detects the intensity of a received electric wave, and judges the 
level. The data-processing section which processes the data obtained firom the aforementioned received electric wave, and 
the clock generation section which chooses any they are among the clocks for operation of two or more sorts of 
frequency, and is supplied to this data-processing section. It has the storage section which accumulates it temporarily 
before the aforementioned data-processing section processes the signal acquired from the aforementioned received 
electric wave, the aforementioned clock generation section When a clock frequency high when judged with the intensity 
of the aforementioned received electric wave being strong by the aforementioned judgment section is chosen and it is 
judged with the intensity of the aforementioned received electric wave being weak, it is related with the signal reception 
equipment characterized by choosing a low clock frequency. 

[001 3] The judgment section which the 3rd invention detects the intensity of a received electric wave, and judges the 
level, The data-processing section which processes the data obtained from the aforementioned received electric wave, and 
the power supply section which chooses either among two or more sorts of output voltage to this data-processing section, 
and supplies the power for a drive. The clock generation section which chooses any they are among the clocks for 
operation of two or more sorts of frequency, and is supplied to the aforementioned data-processing section. It has the 
storage section which accumulates it temporarily before the aforementioned data-processing section processes the signal 
acquired from the aforementioned received electric wave, the aforementioned power supply section When judged with the 
intensity of the aforementioned received electric wave being strong by the aforementioned judgment section When high 
output voltage is chosen and it is judged with the intensity of the aforementioned received electric wave being weak 
While choosing low output voltage, when a clock frequency high when judged with the aforementioned clock generation 
section having the strong intensity of the aforementioned received electric wave is chosen and it is judged with the 
intensity of the aforementioned received electric wave being weak, it is related with the signal reception equipment 
characterized by choosing a low clock frequency. 
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OPERATION 

[Function] With this equipment, when the intensity of a received electric wave is strong, the clock generation section 
makes a clock frequency high, and a power supply section raises output voltage. Since it is hard to be influenced of a RF 
noise when signal strength is strong, data processing is performed with high processing speed by this. Conversely, when 
the intensity of a received electric wave is weak, a clock frequency is reduced, and output voltage of a power supply is 
also made low and stops the level of a RF noise. When an input signal is fast transmission mode, this is once accumulated 
in the storage section and the processing speed fall of the data-processing section is compensated. 
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EXAMPLE 



[Example] Hereafter, this invention is explained in detail using the example of drawing. Drawin g 1 is the block diagram 
showing the signal reception equipment example of this invention. The equipment of drawing is equipped with an antenna 
2, the RF ampHfying circuit 3, the local oscillation circuit 4, a frequency changing circuit 5, the detector circuit 6, the PLL 
circuit 7, the frame synchronization circuit 8, and the serial parallel conversion circuit 9 like the conventional equipment 
explained using drawing 2 . Moreover, in order to process the data obtained by these circuits, the data-processing section 
30 is formed, and the processing result has composition outputted to a buzzer 13 or LCD14. There are not equipment of 
the former [ composition / so far ] and a changing place. Here, since the data 22 which the serial parallel conversion 
circuit 9 outputs are stored in the equipment of this invention temporarily, FIFO (FIFO memory)31 is formed. In this 
invention, this FIF03 1 is called storage section. Moreover, in order to manage the data stored in this FIF03 1 , the updown 
counter 32 is formed. 

[0016] On the other hand, it is outputted towards a frequency changing circuit 5, and also the output of the RF amplifying 
circuit 3 is constituted so that it may input into the judgment section 33 for detecting the intensity of a received electric 
wave and judging the level. Moreover, the judgment result 41 which this judgment section 33 outputs is constituted so 
that it may input into the clock generation section 35 and a power supply section 36. The clock generator 35-1 and the 
frequency-selective circuit 35-2 are estabUshed in the clock generation section 35. The frequency-selective circuit 35-2 
switches the frequency of the clock supphed to the data-processing section 30 to two stages, for example in this example, 
and has composition which can choose and output either of the clocks of high frequency and low frequency. The circuit 
for selection of this frequency is constituted by the switch which chooses the output of the frequency divider prepared in 
the frequency changing circuit 35-2. Thereby, this clock generation section 35 has composition which can choose and 
output a clock with a same low frequency [ the / as usual ] of dozens of kHz, or the double precision or several times as 
many clock as this. 

[0017] On the other hand, the cell 36-1 and the operating voltage selection circuitry 36-2 are formed in the power supply 
section 36. This operating voltage selection circuitry 36-2 switches the output of a cell 36-1 with a switch, for example, is 
considered as the composition which can choose and output either among two kinds of output voltage, 3V and 4.5 V. In 
addition, although the frame synchronization decision signal 21 is outputted conventionally like equipment from the 
frame synchronization circuit 8, this signal is inputted also into the judgment section 33, and the judgment section 33 is 
considered as the composition which outputs the judgment result 41 to the timing which this frame synchronization 
decision signal 21 inputs. The judgment section 33 specifically consists of a comparator circuit [ signal / which the RF 
amplifying circuit 3 outputs / a fixed reference value ], a gate circuit which outputs the comparison result to the clock 
generation section 35 or a power supply section 36 by control of the frame synchronization decision signal 21. 
[0018] FIF031 is accepted to the timing into which the Ught signal 43-1 inputs the data outputted from the serial parallel 
conversion circuit 9, and consists of memory accumulated in order. In this way, the accumulated data are read towards the 
data-processing section 30 by the lead signal 45 outputted from the data-processing section 30. The storage capacity of 
this FIF03 1 is set as the suitable amount which can accumulate the superfluous part, when the amount of information of 
an input signal exceeds the amount of information processing per unit time of the data-processing section 30. An updown 
counter 32 is a counter constituted by the input of the down signal 46 so that the counter value might be made downed 
every [ 1 ], whenever it accepts the count-up signal 43-2 outputted from the serial parallel conversion circuit 9, it raises 
the counter value every [ 1 ] whenever one data is stored in FIF031, and the data-processing section 30 reads one data 
from FIF031. The counter value 44 which an updown counter 32 outputs is outputted towards the data-processing section 
30, and the data-processing section 30 has the composition that the amount of the remaining data stored in FIF031 with 
this counter value 44 can be recognized. 

[0019] In addition, in order for each to return operation of the frequency-selective circuit 35-2 or the operating voltage 
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selection circuitry 36-2 to initial value, it is constituted by the clock generation section 35 and the power supply section 
36 so that the clear signal 42 may input. The data-processing section 30 turns and outputs this clear signal 42 to the clock 
generation section 35 or a power supply section 36 to predetermined timing, and it is constituted so that an initial state 
may be set up. 

[0020] Hereafter, operation of the equipment of this invention is explained. First, connection of the switch which a power 
supply section 36 does not illustrate supplies power to a circuit by the output voltage of the initial state set up beforehand. 
This voltage shall be set as the level of for example, the method of a low. Moreover, the clock generation section 35 
generates a clock in the clock frequency of the method of a low as an initial state, and supplies it to the data-processing 
section 30. Here, if an antenna 2 receives an electric wave 1, the RF amplifying circuit 3 will amplify the electric wave. 
The output is inputted into a frequency changing circuit 5 and the judgment section 33. A frequency changing circuit 5 
generates an intermediate frequency by the output of the local oscillation circuit 4, and a detector circuit 6 restores to the 
signal. The PLL circuit 7 operates ttie wave of an input signal orthopedically, and synchronous processing is performed in 
the frame synchronization circuit 8. These are the same operation as the conventional equipment aheady explained using 
drawing 2 . 

[0021] Here, as it explained previously that the frame synchronization decision signal 21 was outputted from the frame 
synchronization circuit 8, the judgment section 33 outputs the judgment resuU 41 which judged the level of the signal 
which the RF amplifying circuit 3 outputs to the timing to the clock generation section 35 and a power supply section 36. 
The frequency-selective circuit 35-2 of the clock generation section 35 and the operating voltage selection circuitry 36-2 
of a power supply section 36 choose the frequency and output voltage of a clock according to this judgment result 41, 
respectively. Low, the clock frequency for the signal ptocessing is maintained by the voltage which follows, for example, 
drives the data-processing section 30 when the level of a received electric wave is low as it is low. On the other hand, 
when the intensity of a received electric wave is strong, the output voltage of a power supply section 36 rises, the clock 
frequency which the clock generation section 35 generates is set up highly, and the data-processing section 30 operates by 
fast mode. 

[0022] The timing diagram of operation in the fast mode of the equipment of this invention is shown in d ra w^ in g 4 . As 
were shown in (a) of drawing, and received data were received at time tl and it was shown in (b), the frame 
synchronization decision signal should be outputted to time t2 from the frame synchronization circuit 8. In this case, the 
clock generation section 35 and a power supply section 36 choose a clock frequency and operating voltage, as shown in 
(c) of drawi ng 4 , and (d). In this example, a clock frequency is chosen at high speed and operating voltage is chosen as 
the high voltage. 

[0023] In this state, the serial parallel conversion circuit 9 writes in the data which carried out parallel conversion towards 
FIF031 (this drawing (e)). The frame synchronization decision signal 21 has inputted into the data-processing section 30 
from the frame synchronization circuit 8 (this drawing (f)), and the data-processing section 30 starts read-out of data from 
FIF03 1 to the timing in it. Although the frame of received data is received during time tl - time t4 as shown in drawin g 4 
(a), the data-processing section 30 processes data in fast mode from time t2, and at time t5, based on the processing result, 
a buzzer 1 3 is driven or it displays a processing result on LCD 14 (this drawing (h)). After processing is completed, the 
data-processing section 30 outputs the clear signal 42 to time t6, and directs the clock frequency of the clock generation 
section 35 and a power supply section 36, and the change of operating voltage (this drawing (g)). 
[0024] Thus, when judging the intensity of a received electric wave, setting initial value as a low clock frequency by low 
output voltage makes low enough the RF noise which the data-processing section 30 generates, and it is for not 
performing the mistaken judgment. For example, a microcomputer (8 bits or 4 bits) is usually used for the above- 
mentioned data-processing section 30. Although the range of the clock of operation was IMHz - about 5MHz, in order to 
stop a RF noise sufficiently low, it had selected the clock frequency to dozens of kHz in this kind of signal reception 
equipment. In addition, supply voltage was set as about 1.5V-3V in this case. 

[0025] In such the state, data transfer speed is restricted to about 512bps at the maximum. However, if a clock frequency 
is not selected to about several MHz when a data transfer rate is about 4800bps, for example, processing does not meet 
the deadline. Moreover, processing for this kind of data coding data so that highness and lows may be scattered equally in 
order that PLL may not operate, if the state of scramble processing, i.e., the highness of a data bit, or a low continues is 
performed. Therefore, since error correction processing etc. is performed after decode of such data and actual data 
processing is performed after that, there are many throughputs, and the response itself will become remarkably late when 
a clock of operation is late. Therefore, such a problem is solvable by enabling operation by the above fast modes. 
[0026] On the other hand, when the intensity of a received electric wave is weak, the equipment of this invention operates 
as follows. The timing diagram of operation in the slow mode of the equipment of this invention is shown in drawing 5 . 
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As shown in drawing 5 (a), reception of data shall be performed during time tl - time t3, and a frame synchronization 
decision signal shall be outputted to time t2 (this drawing (b)). In this case, if the intensity of a received electric wave is 
weak, according to the judgment result 41 of the judgment section 33, the clock generation section 35 chooses the clock 
of low frequency, and a power supply section 36 will choose low voltage, and it will supply it to the data-processing 
section 30 (this drawing (c), (d)). The RF noise which the data-processing section 30 generates is set as sufficiently low 
level by this, and has the disturbance to a received electric wave suppressed. 

[0027] On the other hand, as for the data-processing section 30, the processing speed falls by the fall of a clock frequency. 
Therefore, if the data outputted from the serial parallel conversion circuit 9 are received as it is, the case where processing 
does not meet the deadline is generated. Then, the data inputted into FIF03 1 from the serial parallel conversion circuit 9 
are once accumulated, and the data-processing section 30 calls and processes the data from FIF031 according to the set- 
up processing speed. It comes to indicate the relation to be drawing 5 (e) to (f). That is, although the received data will be 
stored in FIF031 by time t3, the data-processing section 30 reads data to before time t4 after that, and performs data 
processing. An updown counter 32 counts the amount of the data stored in FIF031 in the meantime (this drawing (g)), 
and the data-processing section 30 manages the amount of the power data to read. Consequently, the processing result of 
the data-processing section 30 is outputted to a buzzer 13 or LCD14 at time t5 (this drawing (i)). 
[0028] Although operation processing speed falls and the speed of response of equipment becomes slow by switching a 
clock frequency low so that dra win g 4 and drawing 5 may be compared and understood, since received data are 
temporarily memorized by FIF031, the data-processing section 30 operates certainly and outputs a required processing 
result. Therefore, in the place where electric field are weak, the obstacle of producing the receiving error of a signal by the 
noise, or processing stopping meeting the deadline and malfimctioning since the transfer rate of a signal is early can also 
be prevented. 

[0029] this invention is not limited to the above example. In the above-mentioned example, it is with the case where the 
level of a received electric wave is high, and the case of being low, and it switched so that the frequency of a clock and 
the output voltage of a power supply section 36 which the clock generation section 35 outputs might be simultaneously 
made high or it might be made low. However, supply voltage which a power supply section 36 outputs, for example is 
fixed, and even if it changes only the frequency of the clock which the clock generation section 35 outputs, it does not 
interfere. The change number of stages may be made to be switched freely not two stages but more than a three-stage. 
Therefore, the output voltage of the clock frequency which the clock generation section 35 outputs, or a power supply 
section 36 may be switched to how many step story it is separately independently, respectively, and you may constitute in 
the range which is not large so that the data-processing section 30 may be driven in the optimal state. Moreover, with the 
property of the signal sent by the electric wave, the composition of a receiving circuit can be changed freely, and cannot 
interfere, and the control methods, such as the storage section, and the clock generation section, a power supply section, 
can be freely changed by the circuitry. Moreover, the processing result of the data-processing section can apply this 
invention also about what controls operation of a certain equipment directly based on its result besides in the case of 
displaying on a buzzer, LCD, etc. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Dr aw ing 1] It is the block diagram showing the signal reception equipment example of this invention. 

[ Dravving 2] It is the conventional signal reception equipment block diagram. 

I Drawing 3] It is data extraction processing explanatory drawing from a received electric wave. 

[ Drawing 4] It is a timing diagram of operation in the fast mode of the equipment of this invention. 

[Drawingjj It is a timing diagram of operation in the slow mode of the equipment of this invention. 

[Description of Notations] 

30 Data-Processing Section 

31 FIFO (Storage Section) 
33 Judgment Section 

35 Clock Generation Section 

36 Power Supply Section 
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